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Abstract 



The magnetic material for magnetic refrigeration according to the present invention has an NaZn13-type 
crystalline structure and comprises iron (Fe) as a principal element (more specifically, Fe is substituted 
for the position of "Zn") and hydrogen (H) in an amount of 2 to 18 atomic % based on all constitutional 
elements. Preferably, the magnetic material for magnetic refrigeration preferably contains 61 to 87 
atomic % of Fe, 4 to 18 atomic % of a total amount of Si and Al, 5 to 7 atomic % of La. The magnetic 
material for magnetic refrigeration exhibits a large entropy change in a room temperature region and no 
thermal hysteresis in a magnetic phase transition. Therefore, when a magnetic refrigeration cycle is 
configured using the magnetic material for magnetic refrigeration, a stable operation can be performed. 
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Description 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a magnetic material for magnetic refrigeration and, more 
particularly, to a magnetic material for magnetic refrigeration capable of realizing a magnetic 
refrigeration cycle in a room temperature region. 
[0003] 2. Description of the Related Art 

[0004] Presently, a gas compression/expansion cycle is primarily used as refrigeration technology for 
use in a near room temperature region and in equipment closely related to daily living, more 
specifically, refrigerators, freezers, and air conditioners. However, the gas compression-expansion 
cycle is environmentally problematic, since specific freon gases cause environmental destruction. In 
addition, substitute freon gases may also have an adverse effect upon the environment. Against this 
background, clean and highly efficient refrigeration technologies, which are free from environmental 
problems caused by wastage of operating gases, have been demanded to be put into practical use. 
[0005] Currently, magnetic refrigeration is being increasingly viewed as one such environment-friendly 
and highly efficient refrigeration technology. Intensive research and development of the related 
technologies for use in a room temperature region has been accelerated. Magnetic refrigeration 
generates low temperatures as follows by applying the magnetocaloric effect (a phenomenon in which 
when an external magnetic field is changed with respect to a magnetic material while the magnetic 
material is adiabatic, the temperature of this magnetic material changes). 

[0006] The magnetic entropy of a magnetic material changes depending on whether a magnetic field is 
applied or not, owing to the difference between the degrees in freedom of the electron spin system. 
With this entropy change, entropy transfers between the electron spin system and the lattice system. 
Magnetic refrigeration uses a magnetic material having a large electron spin and exhibiting a large 
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